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ABSTRACT

Keywords : in-rack Sprinkler ~ Spray Pattern Distribution ~ Discharge

Pressure

The AS/RS facilities have characterized the high density of commodity
collections and vertical ascension of rack-storage configurations, which
challenge the availability and effectiveness of recent regulations. However,
there is no relative regulations for the installation of Automatic Sprinkler
Systems in AS/RS, thus, the applying of the existing rack-storage
regulations to the design of AS/RS facilities has adopted by the communities
in Taiwan. The domestic Building Research Institute had conducted on-site
investigation analysis and computer simulation of the Automatic Sprinkler
Systems in AS/RS, therefore, realizing the negative consequences of fire
suppression performance stipulated by the Automatic Sprinkler System
regulations. Moreover, this study continues the experiment of spray pattern
distribution with respect to the general type of in-rack sprinkler in
understanding the effectiveness of the results of spray pattern distribution.
Furthermore, identifying the fire suppression effectiveness by the
experiment of fire tests and the sprinkler suppression tests.

Different in-rack sprinkler location, even with the particular effective spray
area, may eventually cause a significant discrepancy in fire control. Finally,
hoping that the presented relative conclusions and suggestions may fulfill
the entire protection of AS/RS facilities by Automatic Sprinkler Systems in

the future.
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ABSTRACT

Keywords : Curtain Wall, Perimeter Fire Barrier, Fire Resistance Test,
ASTM E2307-15b, NFPA 285

In this study, the fire resistance of a curtain wall system was
determined using an intermediate-scale, multi-story test apparatus (ISMA).
The details and conditions of the fire test were applied in accordance to
ASTM E2307-15b and NFPA-285. This paper describes the fire resistance
test methodology and the general principles of fire resistance classification
of a curtain wall system. Moreover, the phenomenon and the temperature
rise of the test specimen when exposed to fire has been presented. Besides
from determining the fire resistance of the curtain wall system, these results
can also be used to establish a standardized fire test method for Taiwan’s

buildings.
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ABSTRACT

Keywords : Moment Connection, Shear Connection, Repair, Full-Scale

Steel Experimental House, Fire Test

In Taiwan, steel girders in steel buildings are usually linked to steel columns
by a connection type of welded flanges and bolted web (or welded web).
This type of beam-to-column connections are classified as moment
connections, and these steel girders are also known as steel moment
connected girders, which directly support partial floor loadings and sustain
the shear forces from steel beams. Since moment connected girders are
important components in steel buildings, the failures of girders in high
temperatures will cause the extensive floor collapse, steel column buckling
and the whole building collapse in case of serious situation. At present in
Taiwan, the fire-resistance test for a steel girder mainly follows CNS
12514-1 and CNS 12514-6, which requires to test a simply supported steel
girder in fire. However, this kind of test method does not consider the
restraint forces between beam-to-girder moment connections in a real steel
building in fire, and the behavior and strength of this kind of moment
connections in high temperatures. Therefore, through the real fire test of a
steel experimental house, we can study the real structural behavior of steel
moment connected girders, and the fire resistance differences of steel shear
connected beams with/without fire proof. Besides, the loading capacity
variations of the steel moment connected girders before and after fire can be
obtained from the static and dynamic loading experiments for the full-scale
steel experimental house. The loading capacity of the repaired shear

connected beams can be estimated as well.
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ABSTRACT

Keywords: fire resistance, high-strength steel, beam-to-column
connection.

The ductile behavior of the special moment frames is mainly
contributed to the plastic hinge formed on the beam end at the
beam-to-column connections. Recently, the use of the high-strength steel
in mid- and high-rise buildings has been increasing. However, the
behavior of beam-to-column connections using high-strength steel in fire
Is unclear and related research is lack. Therefore, this research aims to
investigate the behavior of different types of beam-to-column connections
using high-strength steel under elevated temperatures. Two large-scale
specimens were designed and tested under the service load in fire to study
the deformation and failure mode of the beam-to-column connections
with or without reducing beam section, having different shape types of
weld access hole. Finite element analyses were executed to establish an
accurate analysis model by comparing the analysis results with test
results, and to verify the fire resistance of the beam-to-column
connections using the high-strength steel.

At the early phrase of the test, the beam end was deformed upward
because of the temperature difference on the beam section. The column
also elongated due to the thermal expansion on the heated lower-story
column. Further, the beam end began to deform downward and the
column contracted axially while the specimen strength deteriorated
caused by the elevated temperatures. The fire resistances of two
specimens were more than 35 minutes while the beam end reached the

failure criteria. However, the columns did not reach the failure criteria
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until conclusion of the test. At the conclusion of the test, the specimen
behaviors included the downward deformation of the beam end and the
flange local buckling of the lower-story column. The test results indicated
that the specimen without reduced beam section had larger beam end
upward deformation, the panel zone rotation, and fire resistance. The
parameters affecting the beam flexural deformation included the
deflection of the beam and column, and the panel zone rotation. In this
experiment, the main parameter resulting in the beam deformation
reaching the failure criteria was the column flexural deformation. The
finite element model established in this study can reasonably predict the

fire behavior of the specimens.
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